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Abstract 
Uterine leiomyosarcoma is a rare malignancy and carries a poorer prognosis when compared 
to endometrial carcinoma. It has been observed to metastasize to all the major organs. It 
presents with symptoms of abdominal distension, vaginal bleeding and may pass unnoticed 
until an advanced stage in patients with leiomyomas. Surgery is a viable option in patients 
with disease limited to the uterus, but metastasis to the heart may require surgery to prevent 
acute and catastrophic complications. The case described here involves  metastasis to the 
tricuspid valve, which caused severe tricuspid regurgitation in the setting of acute pulmonary 
embolism. Surgical resection restored cardiac function and stabilized the patient. This case 
illustrates a rare site of metastasis of leiomyosarcoma which required immediate intervention 
and resulted in a favorable outcome. 
Introduction 
Leiomyosarcoma is a malignancy of the soft tissue and accounts for 5–10% of soft tissue 
sarcomas [1]. Leiomyosarcomas are histologically similar, occur in varied locations, with the 
retroperitoneum being the most common site, and are spread by hematogenous route [2]. 
Uterine leiomyosarcomas are more aggressive and carry a poor prognosis irrespective of the 
stage of presentation [3]. They may be present in the uterus with leiomyomas, and both  
Case Rep Oncol 2013;6:119–126 
DOI: 10.1159/000346935 
 
© 2013 S. Karger AG, Basel 
www.karger.com/cro 
Marak et al.: Uterine Leiomyosarcoma Manifesting as a Tricuspid Valve Mass   
 
120 
tumors may express the estrogen receptor (ER) and the progesterone receptor (PR) [4]. The 
presence of 2 out of the 3 Stanford criteria, namely: prominent cellular atypia, areas of tumor 
necrosis and abundant mitoses has been correlated with a >10% risk of metastasis [5]. 
Uterine leiomyosarcomas have been known to metastasize to distant organs. They often 
present  as  vaginal  bleeding  and  may  be  detected  by  ultrasound  imaging  during  initial 
workup. The incidence of leiomyosarcoma in African-American woman is approximately 2-
fold higher than in Caucasian women [6]. Tamoxifen usage and pelvic radiation may increase 
the risk of development of uterine sarcoma [7–9]. The presence of symptoms such as an 
enlarged  uterus,  vaginal  bleeding,  abdominal  distension,  urinary  frequency,  etc.,  in  a 
postmenopausal woman with a prior history of leiomyomas should raise the suspicion of 
leiomyosarcoma. 
Uterine leiomyosarcomas have been known to spread to distant sites including the lung, 
abdomen, brain, breast, bone, skin, pancreas and kidney [10–17]. Brain metastasis has been 
rarely observed and peritoneal sarcomatosis has been occasionally documented [16, 18]. It 
is rare to detect an ER- and PR-positive mass actively growing on a heart valve. This case 
highlights the unusual presentation of uterine leiomyosarcoma as a mass attached to the 
tricuspid valve (TV). The location of the mass may contribute to hemodynamic instability 
and surgical intervention may be required immediately after presentation. 
Case Summary 
The patient is a 49-year-old woman with a past medical history significant for uterine 
fibroids and menorrhagia who presented with a complaint of heavy vaginal bleeding over 
the  previous  8  days,  progressive  weakness,  lightheadedness,  palpitations,  dyspnea  on 
exertion and lower abdominal pain. She denied chest pain, cough, hemoptysis, fever and sick 
contacts. Her uterine fibroids were treated in the past by blood transfusion and bilateral 
uterine artery and left ovarian artery embolization. She was treated for tuberculosis and was 
hepatitis C positive. She was not allergic to any medications and denied smoking tobacco, 
consuming alcohol or using intravenous drugs. She was noted to have a hemoglobin level of 
5.1 g/dl and received 5 units of packed red blood cells and levonorgestrel. Her shortness of 
breath improved marginally but she continued to have tachycardia. She was noted to have 
left  lower  extremity  swelling  which the patient  admitted  had  started  4–5  days  prior  to 
admission. 
A lower extremity Doppler ultrasound revealed extensive deep venous thrombosis and 
she  was  started  on  systemic  anticoagulation  with  dalteparin.  Her  chest  X-ray  revealed 
multiple bilateral pulmonary modules (fig. 1a, b). A chest CT showed saddle embolus and 
multiple bilateral pulmonary emboli with evidence of right heart strain. Multiple bilateral 
pulmonary nodules suspicious for metastatic disease and a moderate right-sided pleural 
effusion  and  a  trace  left-sided  pleural  effusion  were  also  noted  (fig.  2).  Her  physical 
examination was pertinent for tachycardia, normal breath sounds, distended abdomen with 
tenderness  to palpation  in the  lower quadrants (uterus  was  palpable) and  bilateral calf 
muscle swelling with tenderness. She underwent placement of an inferior vena cava filter 
and an endometrial biopsy. However, the next day morning the patient was noted to become 
severely  hypoxemic  with  an  altered  mental  state.  She  was  intubated  and  started  on 
vasopressors for shock. 
Due to persistent hypoxemia and hypotension she was taken to the operating room for 
thrombectomy. Intraoperative transesophageal echocardiography revealed  an underfilled 
left ventricle with interventricular septum flattening, massively dilated right atrium and an  
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extremely dilated right ventricle with reduced function. It also showed a mild-to-moderate 
pulmonary artery (PA) dilatation with a large mass in the right PA (possibly thrombus) and a 
severe tricuspid regurgitation with a large pedunculated, very mobile mass attached to the 
TV leaflets that moved from the right atrium to the right ventricle during the cardiac cycle 
(fig. 3). Intraoperatively, a large thrombus at the bifurcation of the PA which was extending 
into the PA branches was removed. The right atrium and the right ventricle were found to be 
devoid of any clots, but a worm-like mass attached to the anterior TV leaflet was identified 
and removed. Also a left lower lobe wedge resection was performed on a peripheral nodule 
and the right pleural effusion was drained. 
The patient continued to require a maximal dose of vasopressors and had to be main-
tained on extracorporal membrane oxygenation and renal replacement therapy. She was 
successfully extubated on postoperative day 6 and was transferred to the medical floor. 
Histology of the mass attached to the TV and the pulmonary nodule revealed spindle cells 
with  marked  nuclear  atypia,  frequent  mitoses,  extensive  necrosis  and  vascular  invasion 
consistent with leiomyosarcoma (fig. 4a). Immunohistochemistry was positive for smooth 
muscle actin (SMA), desmin, ER, PR and cyclin-dependent kinase inhibitor 2A (p16) (fig. 4b–
f).  It  was  negative  for  myogenin,  myogenic  differentiation  1  (myoD1)  and  cytokeratins 
(AE1/3). 
These findings support a diagnosis of leiomyosarcoma and likely represent metastasis 
from the uterus. The pleural fluid showed rare, isolated highly atypical cells of uncertain 
origin and scattered mesothelial cells. The endometrial biopsy revealed an early secretory 
endometrium. It is likely that this patient suffered from a massive pulmonary embolism due 
to a combination of a predisposed state of hypercoagulation due to malignancy and due to 
the possible obstructive nature of the mass on the TV. These findings suggest that uterine 
leiomyosarcoma may manifest itself as a mass on the heart valves, and early identification 
may help prevent life-threatening complications. 
Discussion 
Uterine leiomyosarcoma is a rare malignancy and comprises about 1% of uterine malig-
nancies,  with  an  annual  incidence  of  0.64/100,000  women  [19].  The  histopathological 
diagnosis  is  often  made  after  hysterectomy  as  endometrial  biopsies  or  dilatation  and 
curettage  may  not  yield  adequate  tissue  [20].  These  tumors  are  thought  to  arise  inde-
pendently and less than 5% of them arise from transformation of preexisting leiomyoma 
[21].  They  differ  from  leiomyomas  and  smooth  muscle  tumors  of  uncertain  malignant 
potential (STUMP) by the presence of atypia, mitoses and tumor necrosis [22]. These tumors 
often present in the fifth decade of life, usually as a pelvic mass with vaginal bleeding [23]. 
On CT and MRI imaging they may present as submucosal, intramural or subserosal masses 
which are heterogeneously enhancing with hemorrhage or calcifications [24, 25]. 
Definitively differentiating the radiological appearance of leiomyosarcomas from leio-
myomas  has  not  been  successful  and  histopathological  diagnosis  continues  to  be  the 
standard. The size and rapidity of growth may indicate malignancy but are not considered 
reliable indicators [26]. There is a low propensity for pelvic node involvement, but CT has 
been the most common imaging modality for investigating the presence and extent of extra-
uterine disease and distant metastasis [27]. Imaging by ultrasound may reveal increased 
vascularity indicative of malignancy [28]. Further investigation is required for FDG-PET to 
be established as an imaging modality for leiomyosarcomas [29].  
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The stage of the disease, mitotic count and tumor grade have been shown to be signifi-
cant factors to help determine the prognosis [23]. Hysterectomy has been the main stay of 
treatment  with  preservation  of  the  ovaries,  but  pelvic  lymphadenectomy  has  not  been 
advocated due to the low involvement of pelvic lymph nodes [23, 30]. Surgical reduction has 
been advocated in patients with localized single foci [31]. Doxorubicin had been the agent of 
choice  until  a  combination  of  gemcitabine  and  docetaxel  was  found  to  have  an  overall 
response rate of 53% in patients with advanced unresectable uterine leiomyosarcoma [32]. 
Trabectedin has been approved for use in Europe and is being currently investigated in 
combination with doxorubicin [33, 34]. Hormonal agents such as megestrol, medroxyproges-
terone and aromatase inhibitors are being investigated, but the increased risk of side effects 
like venous thromboembolism and osteoporosis are being recognized as impediments to 
their use [35, 36]. Radiotherapy has been shown to help improve pelvic control, but there is 
no evidence for similar benefit for distant metastasis [37]. 
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References 
1  Gustafson P, Willen H, Baldetorp B, Ferno M, Akerman M, Rydholm A: Soft tissue leiomyosarcoma. A 
population-based epidemiologic and prognostic study of 48 patients, including cellular DNA content. Cancer 
1992;70:114–119. 
2  Rao UN, Hanan SH, Lotze MT, Karakousis CP: Distant skin and soft tissue metastases from sarcomas. J Surg 
Oncol 1998;69:94–98. 
3  D’Angelo E, Prat J: Uterine sarcomas: a review. Gynecol Oncol 2010;116:131–139. 
4  Bodner K, Bodner-Adler B, Kimberger O, Czerwenka K, Leodolter S, Mayerhofer K: Estrogen and 
progesterone receptor expression in patients with uterine leiomyosarcoma and correlation with different 
clinicopathological parameters. Anticancer Res 2003;23:729–732. 
5  Bell SW, Kempson RL, Hendrickson MR: Problematic uterine smooth muscle neoplasms. A clinicopathologic 
study of 213 cases. Am J Surg Pathol 1994;18:535–558. 
6  Brooks SE, Zhan M, Cote T, Baquet CR: Surveillance, epidemiology, and end results analysis of 2,677 cases of 
uterine sarcoma 1989–1999. Gynecol Oncol 2004;93:204–208. 
7  Wysowski DK, Honig SF, Beitz J: Uterine sarcoma associated with tamoxifen use. N Engl J Med 
2002;346:1832–1833. 
8  Wickerham DL, Fisher B, Wolmark N, et al: Association of tamoxifen and uterine sarcoma. J Clin Oncol 
2002;20:2758–2760. 
9  Fang Z, Matsumoto S, Ae K, et al: Postradiation soft tissue sarcoma: a multiinstitutional analysis of 14 cases 
in Japan. J Orthop Sci 2004;9:242–246. 
10  Nishida T, Shoji S, Itoh T, et al: Metastatic lung tumor from uterine leiomyosarcoma (in Japanese). Kyobu 
Geka 2006;59:1191–1196. 
11  Saylam B, Ozozan OV, Duzgun AP, Kulah B, Han O, Coskun F: Perforated intestinal leiomyosarcoma as a 
metastasis of uterine leiomyosarcoma: a case report. Cases J 2009;2:9288. 
12  Yamada S, Yamada SM, Nakaguchi H, Murakami M, Hoya K, Matsuno A: A case of multiple brain metastases 
of uterine leiomyosarcoma with a literature review. Surg Oncol 2011;20:e127–e131. 
13  Sibartie S, Larkin JO, Lee G, Fitzgibbon J, O’Reilly S, Richardson D: Metastatic uterine leiomyosarcoma 
presenting as a breast lump. Ir J Med Sci 2011;180:889–891. 
14  Barbetakis N, Paliouras D, Asteriou C, et al: Cutaneous skull metastasis from uterine leiomyosarcoma: a case 
report. World J Surg Oncol 2009;7:45. 
15  Alessi E, Innocenti M, Sala F: Leiomyosarcoma metastatic to the back and scalp from a primary neoplasm in 
the uterus. Am J Dermatopathol 1985;7:471–476. 
16  Pautier P, Genestie C, Rey A, et al: Analysis of clinicopathologic prognostic factors for 157 uterine sarcomas 
and evaluation of a grading score validated for soft tissue sarcoma. Cancer 2000;88:1425–1431. 
17  Kim WY, Chang SJ, Chang KH, et al: Uterine leiomyosarcoma: 14-year two-center experience of 31 cases. 
Cancer Res Treat 2009;41:24–28.  
Case Rep Oncol 2013;6:119–126 
DOI: 10.1159/000346935 
 
© 2013 S. Karger AG, Basel 
www.karger.com/cro 
Marak et al.: Uterine Leiomyosarcoma Manifesting as a Tricuspid Valve Mass   
 
123 
18  Oei TN, Jagannathan JP, Ramaiya N, Ros PR: Peritoneal sarcomatosis versus peritoneal carcinomatosis: 
imaging findings at MDCT. AJR Am J Roentgenol 2010;195:W229–W235. 
19  Harlow BL, Weiss NS, Lofton S: The epidemiology of sarcomas of the uterus. J Natl Cancer Inst 1986;76:399–
402. 
20  Bansal N, Herzog TJ, Burke W, Cohen CJ, Wright JD: The utility of preoperative endometrial sampling for the 
detection of uterine sarcomas. Gynecol Oncol 2008;110:43–48. 
21  Sandberg AA: Updates on the cytogenetics and molecular genetics of bone and soft tissue tumors: 
leiomyosarcoma. Cancer Genet Cytogenet 2005;161:1–19. 
22  Toledo G, Oliva E: Smooth muscle tumors of the uterus: a practical approach. Arch Pathol Lab Med 
2008;132:595–605. 
23  Giuntoli RL 2nd, Metzinger DS, DiMarco CS, et al: Retrospective review of 208 patients with leiomyosarcoma 
of the uterus: prognostic indicators, surgical management, and adjuvant therapy. Gynecol Oncol 
2003;89:460–469. 
24  Tanaka YO, Nishida M, Tsunoda H, Okamoto Y, Yoshikawa H: Smooth muscle tumors of uncertain malignant 
potential and leiomyosarcomas of the uterus: MR findings. J Magn Reson Imaging 2004;20:998–1007. 
25  Rha SE, Byun JY, Jung SE, et al: CT and MRI of uterine sarcomas and their mimickers. AJR Am J Roentgenol 
2003;181:1369–1374. 
26  Parker WH, Fu YS, Berek JS: Uterine sarcoma in patients operated on for presumed leiomyoma and rapidly 
growing leiomyoma. Obstet Gynecol 1994;83:414–418. 
27  Murase E, Siegelman ES, Outwater EK, Perez-Jaffe LA, Tureck RW: Uterine leiomyomas: histopathologic 
features, MR imaging findings, differential diagnosis, and treatment. Radiographics 1999;19:1179–1197. 
28  Kurjak A, Kupesic S, Shalan H, Jukic S, Kosuta D, Ilijas M: Uterine sarcoma: a report of 10 cases studied by 
transvaginal color and pulsed Doppler sonography. Gynecol Oncol 1995;59:342–346. 
29  Umesaki N, Tanaka T, Miyama M, et al: Positron emission tomography with (18)F-fluorodeoxyglucose of 
uterine sarcoma: a comparison with magnetic resonance imaging and power Doppler imaging. Gynecol 
Oncol 2001;80:372–377. 
30  Lissoni A, Cormio G, Bonazzi C, et al: Fertility-sparing surgery in uterine leiomyosarcoma. Gynecol Oncol 
1998;70:348–350. 
31  Leitao MM, Brennan MF, Hensley M, et al: Surgical resection of pulmonary and extrapulmonary recurrences 
of uterine leiomyosarcoma. Gynecol Oncol 2002;87:287–294. 
32  Hensley ML, Maki R, Venkatraman E, et al: Gemcitabine and docetaxel in patients with unresectable 
leiomyosarcoma: results of a phase II trial. J Clin Oncol 2002;20:2824–2831. 
33  Gajdos C, Elias A: Trabectedin: safety and efficacy in the treatment of advanced sarcoma. Clin Med Insights 
Oncol 2011;5:35–43. 
34  Grosso F, Sanfilippo R, Virdis E, et al: Trabectedin in myxoid liposarcomas (MLS): a long-term analysis of a 
single-institution series. Ann Oncol 2009;20:1439–1444. 
35  Marshall LL: Megestrol acetate therapy in geriatric patients: case reviews and associated deep vein 
thrombosis. Consult Pharm 2003;18:764–773. 
36  Gaillard S, Stearns V: Aromatase inhibitor-associated bone and musculoskeletal effects: new evidence 
defining etiology and strategies for management. Breast Cancer Res 2011;13:205. 
37  Ferrer F, Sabater S, Farrus B, et al: Impact of radiotherapy on local control and survival in uterine sarcomas: 
a retrospective study from the Grup Oncologic Català-Occità. Int J Radiat Oncol Biol Phys 1999;44:47–52. 
  
Case Rep Oncol 2013;6:119–126 
DOI: 10.1159/000346935 
 
© 2013 S. Karger AG, Basel 
www.karger.com/cro 




Fig. 1. a PA view of chest X-ray showing numerous pulmonary nodules. b Lateral view of chest X-ray 




Fig. 2. Chest CT with contrast showing pulmonary nodules and a moderate right-sided pleural effusion. 
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Fig. 3. Transesophageal echocardiogram showing a large pedunculated mass attached to the TV. 
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Fig. 4.  a  Hematoxylin  and  eosin  staining  showing  spindle  cells  with  nuclear  atypia  on  the  right  and 
necrosis on the left side. b Immunostaining for SMA of the mass resected from the TV showing myofibro-
blasts.  c  Immunostaining  for  desmin  of  the  mass  resected  from  the  TV  showing  myofibroblasts  with 
smooth muscle differentiation. d Immunostaining for ER of the mass resected from the TV indicating its 
likely uterine origin. e Immunostaining for PR of the mass  resected from the  TV indicating its  likely 
uterine origin. f Immunostaining for cyclin-dependent kinase inhibitor 2A (p16) of the mass resected from 
the TV which helps distinguish it from leiomyoma. 
 